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Objectives: to assess the effect of pregnancy on the lower-limb venous system of women with varicose veins.
Design: a longitudinal prospective study of 11 pregnant women, with varicose vein disease.
Methods: eleven pregnant women with varicose veins were recruited as part of a larger study. Veins were assessed in
both lower limbs using colour-flow duplex scanning at a 75° head-up tilt. The diameter and velocity and duration of
reflux were measured in each vein at 12, 20, 26, 34, 38 weeks gestation and 6 weeks postpartum.
Results: eleven women had reflux and varicose veins demonstrated at first scan. All veins dilated with increasing
gestation. This was maximal in the superficial system, reaching significance (pZ0.05) in the right long saphenous,
superficial femoral and posterior tibial veins, left long and short saphenous, popliteal, peroneal, anterior and posterior
tibial veins. The velocity of reflux increased while the duration decreased with increasing gestation. This was most obvious
in the long saphenous veins but did not reach statistical significance.
Conclusions: maximum changes were seen in the superficial venous system in the thigh. The effect was more pronounced
on the left and the changes in reflux returned to pre-pregnancy levels in the puerperium.
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Introduction resumed. Although we do not dispute the validity of
this study, it seems unlikely that valves, once in-
Varicose veins are one of the commonest indications competent, may regain competence at a later date,
especially in the light of other studies where non-for referral to surgical outpatient clinics in the de-
veloped world and are found in 5–20% of pregnant invasive tests of venous obstruction have been shown
to be unreliable during pregnancy.16–18 A recent smallwomen.1,2 They are not an uncommon cause of sig-
nificant symptoms during pregnancy, the management study failed to show the development of reflux in the
deep veins of the lower limb19 and data from ourof which is poorly understood. It is a commonly held
belief, by both the lay public and the majority of own study of women with no known venous disease
suggests that valves competent early in pregnancythe medical profession, that pregnancy causes reflux
leading to varicose veins and that treatment for the remain so throughout its course, in spite of dem-
onstrable venous dilatation.20 It is more likely that thecondition should be put off until all child-bearing is
completed. effects of pregnancy make pre-existing varicose veins
worse; this may be a progressive process with sub-It has been assumed that the changes in venous
pressure,3–6 distensibility7–12 and flow,13,14 secondary to sequent pregnancies. We have looked at a group of
women with pre-existing varicose veins and the effectthe enlarging gravid uterus and/or hormonal changes,
are responsible for the development of valvular reflux of pregnancy on them, using colour-flow duplex scan-
ning. This paper reports our findings.during gestation resulting in the appearance of var-
icose veins. A plethysmographic study has shown
abnormalities of the venous muscle pump during preg-
nancy returning to normal postpartum15 suggesting Method
that venous valves, made incompetent by pregnancy,
regain normal function once the non-pregnant state is Approval from the local ethics committee was obtained
for this study. The community midwives recruited a
group of 57 pregnant women to our venous-studies-* Please address all correspondence to: L. de Cossart, Countess of
Chester Hospital, Liverpool Road, Chester, CH2 1BQ, U.K. in-pregnancy project and, from this group, the cohort
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of women with venous disease were selected and are
the subject of this study. Fourteen were lost for a
variety of reasons and these are reported elsewhere.20
Of the remaining 43 women, 13 were known to have
pre-existing venous disease (11 with varicose veins).
A brief history was taken and, after a period of rest,
each leg was scanned from saphenofemoral junction
to ankle. The subject was tilted to 75 degrees head
up to induce some venous distension and minimise
pressure on the inferior vena cava. Scans were per-
formed using a Toshiba SSA 270A Colour Doppler
Ultrasound System with a 5 MHz linear array probe
and 5 MHz Doppler. The diameter of each vein was
measured at the same point on each occasion as fol-
lows: long saphenous vein (LSV) and common femoral
vein (CFV) 10 cm below saphenofemoral junction; su-
perficial (SFV) and deep femoral (DFV) veins 5 cm
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Fig. 1. Superficial venous system. Comparison of diameter at 12popliteal vein (POP) at the level of the skin crease in weeks and term, and 12 weeks and 6 weeks postnatal. Left long
the popliteal fossa; short saphenous vein (SSV) 5 cm saphenous vein (LLSV, O): 12–term, p<0.01; 12–T+6/52, ns. Right
long saphenous vein (RLSV, E): 12–term, p<0.01, 12–T+6/52, ns.below its junction with the popliteal vein; anterior and
Left short sapherous vein (LSSV, – – –): 12–term, p<0.05; 12–T+6/posterior tibial veins (ATV and PTV) at the level of 52, ns. Right short saphenous vein (RSSV, · ): 12–term, ns; 12–T+6/
the medial malleolus and again in the calf (ATVMC 52, ns. T+6/52, six weeks after delivery.
and PTVMC) 10 cm below the tibial tubercle where
the peroneal veins (PER) were also measured. A min-
the 30 from our group of women without venousimum of skin pressure was applied during measure-
disease.20 Eleven of the women with venous diseasement to avoid venous compression.
had primary varicose veins (nine of these having aReflux was tested for using the calf squeeze and
family history of varicose veins), one had a congenitalValsalva manoeuvre. Proximal vein patency was con-
venous malformation in her left calf and the finalfirmed by the presence of spontaneous and phasic
subject had reflux in the right peroneal veins secondaryflow and reflux was tested for in each vein, at the
to a peroneal venous thrombosis prior to this preg-same sites where the diameter was measured. Only
nancy. The latter two have been excluded from thesustained reflux, i.e. of 0.5 seconds’ duration or longer,
statistical analysis.was recorded as abnormal. Scans were performed at
There was a general tendency for all the veins ofaround 12, 20, 26, 34 and 38 weeks gestation and again
the lower limbs to dilate through pregnancy reachingsix weeks after delivery.
a maximum at term (37–40 weeks’ gestation) andChanges in venous diameter and reflux were ana-
almost all returning to baseline at six weeks post-lysed using the paired t-test. Comparisons were made
partum. These changes were more pronounced on thewithin this group and also to a set of normal non-
left side. The change in vein diameter at term comparedrefluxing veins previously reported.
with that at 12 weeks’ gestation reached significance in
the left long saphenous vein [mean difference 1.5 mm,
(95% CI 0.55–2.5)], right long saphenous vein [mean
difference 1.65 mm (95% CI 0.8–2.5)], left short sa-Results
phenous vein [mean difference 0.97 mm, (95% CI 0.08–
0.97)] (Fig. 1); right superficial femoral vein [meanA total of 16 women with venous disease were re-
cruited to the study. In three cases data was incomplete difference 1.39 mm (95% CI 0.38–2.39] (Fig. 2), left
popliteal vein (mean of differences 1.03 mm (95% CIand they have therefore been excluded from this ana-
lysis. One woman had an intrauterine death at 28 0.25–1.8)], left peroneal vein [mean of differences
0.66 mm (95% CI 0.25–1.1)] (Fig. 3), left anterior tibialweeks’ gestation and two failed to attend for scans after
their first visit, one of whom subsequently developed a vein at the ankle [mean of differences 0.55 mm (95%
CI 0.17–0.92)], left (mean of differences 0.81 mm (95%deep-vein thrombosis during the puerperium re-
quiring thrombolyis. Thirteen of the sixteen had a CI 0.11–0.49)] and right posterior tibial [mean of dif-
ferences 0.45 mm (95% CI 0.07–0.83)] veins at mid-calffamily history of varicose veins compared with 18 of
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Fig. 2. Deep venous system (thigh). Left common femoral vein Fig. 4. Deep venous system (calf). Left anterior tibial vein (LATV,
(LCFV, O): change from 12–term, ns. Right common femoral vein O): change from 12–term, p<0.01. Right anterior tibial vein (RATV,
(RCFV, E): change from 12–term, ns. Left superficial femoral E): change from 12–term, ns. Left anterior tibial vein at mid-calf
vein (LSFV): change from 12–term, p<0.05. Right superficial femoral level (LATVMC): change from 12–term, ns. Right anterior tibial vein
vein (RSFV, X): change from 12–term, p<0.05. Left deep femoral vein at mid-calf level (RATVMC, · ): change from 12-term, ns. Left
(LDFV, *): change from 12–term, ns. Right deep femoral vein (RDFV, posterior tibial vein (LPTV, *): change from 12–term, ns. Right
C): change from 12–term, ns. posterior tibial vein (RPTV, C): change from 12–term, ns. Left
T+6/52, six weeks after delivery. posterior tibial vein at mid-calf level (LPTVMC, – – –): change from
12–term, p<0.05. Right posterior tibial vein at mid-calf level
(RPTVMC, ···): change from 12–term, p<0.05.
T+6/52, six weeks after delivery.
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Fig. 3. Deep venous system (knee). Left popliteal vein (LPOP, O):
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change from 12–term, p<0.05. Right popliteal vein (RPOP,E): change
Fig. 5. Long saphenous vein. Long saphenous vein without refluxfrom 12–term, ns. Left peroneal vein (LPERO): change from 12–term,
disease (LSVNR, O): change from 12–term, p<0.05; 12–T+6/52, ns.p<0.01. Right peroneal vein (RPERO, · ): change from 12–term,
Long saphenous vein with reflux disease (LSVR, E): change fromns. T+6/52, six weeks after delivery.
12–term, p<0.01; 12–T+6/52, p<0.01.
T+6/52, six weeks after delivery.
level (Fig. 4). There were also differences in the degree
of diameter change in the long and short saphenous diseased long saphenous veins compared with the
non-diseased at term (p=0.007) and a failure to returnveins in those with and without reflux in these veins
(Figs 5 and 6). In the long saphenous vein, there was to the twelve-week diameter was seen in the diseased
group but not those without reflux (p=0.006) (Tablea statistically significantly greater dilatation in the
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Fig. 7. Reflux in long saphenous veins in thigh. Long saphenous
Fig. 6. Short saphenous vein. Short saphenous vein without reflux vein reflux velocity (LSV-V, O). Long saphenous vein reflux time
(SSVNR, O): 12–term, p<0.01, 12–T+6/52, p<0.01. Short saphenous (LSV-T, E). p-values not significant.
vein with reflux (SSVR, E): 12–term, ns; 12–T+6/52, ns. T+6/52, six weeks after delivery.
T+6/52, six weeks after delivery.
(Fig. 7), but similar changes were found in the short
saphenous veins; however, the numbers involved were
Table 1. Long saphenous vein diameter with vs. without reflux
too small for statistical analysis.(n=33 vs. 11)
With vs. without reflux
12 weeks Mean diff. -0.488 mm 95% CI Discussion
-1.55–0.577 p=0.314
20 weeks Mean diff. 0.537 mm 95% CI -0.032–1.12
p=0.061 Our group of women with primary varicose vein
26 weeks Mean diff. 1.08 mm 95% CI -0.43–2.59 p= disease had a high incidence of a family history of
0.124
varicose veins. This was present in 81.8%, confirmingTerm Mean diff. 1.075 mm 95% CI 0.39–1.759 p=
0.007 a familial tendency for reflux disease.
Term+6/52 Mean diff. 1.55 mm 95% CI 0.663–2.44 p=
0.006
Table 2. Veins showing significant dilatation at term cf. 12 weeks
Mean diff.=mean of differences.
Normal group20 Venous Disease groupTerm+6/52=six weeks after delivery.
LLSV LLSV
RLSV RLSV
RCFV LSSV1 and Fig. 5). The numbers with reflux in the short LSFV RSFV
RSFV LPOPspahenous vein were too small for statistical analysis.
RPOP LPERReflux was less easy to quantify, because not only
LPER LATVwere numbers small but also not all women had reflux LATV RATVMC
RATVMC LPTVMCin the same veins. We have, therefore, combined the
LPTVMC RPTVMCresults from the right and left long saphenous veins
RPTVMCprior to analysis. No woman had reflux in any vein
pZ0.05 in each case.of the deep venous system.
LLSV: left long saphenous vein; RLSV: right long saphenous vein;There appears to be an increase in the velocity of
LSSV: left short saphenous vein; RCFV: right common femoral vein;reflux with advancing gestation, peaking at around 26 RSFV: right superficial femoral vein; LSFV: left superficial femoral
vein; LPOP: left popliteal vein; RPOP: right popliteal vein; LPER:weeks and then gradually declining toward term and
left peroneal vein; LATV: left anterior tibial vein (ankle); RATVMC:in the puerperium. The duration of reflux decreased
right anterior tibial vein at mid-calf level; LPTVMC; left posteriorduring pregnancy, increasing again after delivery. The tibial vein at mid-calf level; RPTVMC: right posterior tibial vein at
mid-calf level.effects were most obvious in the long saphenous veins
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The maximum dilatation of the veins of the lower secondary to the increased blood volume and outflow
obstruction by the gravid uterus.3–6,13,14 Changes inlimbs of these women occurred (as one might expect)
capillary fluid exchange are governed by Starling’sat 37–40 weeks gestation. Almost all had returned to
relationship, resulting in the accumulation of oedemathe baseline at six weeks after delivery.
in the lower extremities. In addition, changes in theThe results of this study are comparable with those
venous muscle pump function have been dem-from our group of normal women20 in that both groups
onstrated15 and may contribute to these symptoms.showed increasing venous dilatation with gestational
Compression hosiery has been shown to increase ven-age, reaching a maximum at term and returning to
ous emptying and minimise venous dilatation bothbaseline in the puerperium. In general, changes oc-
during21–23 and outside of pregnancy24,25 and, althoughcurred, in the same veins and at the same sites, al-
one recent small study challenged the mechanism ofthough there was more of a left-sided predominance
action of compression stockings,26 their use shouldin those with pre-existing venous disease (Table 2).
alleviate these symptoms, whatever the cause.This difference may be due to type II error but may
also represent a true result, since venous disease is
commoner on the left side, and it may be, therefore,
that in those women prone to reflux disease, changes
Conclusionsare likely to be more pronounced on the left side. This
may in some way reflect the anatomy of the vessels
This small study suggests that pregnancy has a sig-in the pelvis where the right common iliac artery
nificant effect on venous dilatation in all lower limbcrosses the left common iliac vein.
veins but most significantly in varicose veins. NormalThe left long saphenous vein and the left short
veins return to normal after delivery, but some varicosesaphenous remained slightly larger at 6 weeks post-
veins deteriorate during pregnancy and this may bepartum compared with their measurement at 12 weeks’
progressive with successive pregnancies. However, thegestation. This difference reached statistical sig-
effect on reflux appears to be very different in thatnificance in the LSSV only and may represent a pro-
pre-existing reflux becomes worse during pregnancy,gression of reflux disease in those affected, although
returning to pre-pregnant levels after delivery. If refluxa similar finding was present in the left long saphenous
is absent in the early stages of pregnancy, it does notvein in our normal group.20
appear to develop at any stage.20 We suggested thatThe changes in reflux are interesting. One might
these results may challenge the long established beliefexpect that with advancing gestation, duration and
that pregnancy causes reflux in veins leading to thevelocity of reflux would have increased. However,
development of varicose veins. Further studies to con-although velocity of reflux did increase with increasing
firm this are ongoing within our department.gestation, the opposite was seen in the duration of
reflux. This change in velocity may be due to the
known changes in venous pressure and distensibility.
The opposite effect is seen in duration due to the
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